A mononuclear complex of Zn(II) with the Schiff base ligand derived from o-vanillin and 2,2-dimethyl-1,3-diaminopropane (H2valdmpn) was obtained and structurally characterized by X-ray diffraction on single crystal. In the [Zn(valdmpn)(H2O)] complex the metal ion is pentacoordianated with a square pyramidal geometry. The luminescent properties of the complex were investigated in solid state and solution following the influence of the solvent.
INTRODUCTION
The reactions between o-vanillin and diamines can generate various Schiff base podands, that were extensively used as ligands. The morphologies of the resulting complexes depend basically on the flexibility or rigidity of the diamines. The relatively rigid podands derived from hydrazine, 4,4'-methylenedianiline or 4,4'-diaminodiphenyl ether are easily engaged in multiple bridging and helical binding modes [1] [2] [3] [4] . Schiff-bases derived from o-vanillin and flexible diamines (ethylenediamine; 1,3-diaminopropane; 2,2dimethyl-1,3-diaminopropane) usually behave as bicompartmental ligands, allowing the synthesis of mono-and binuclear complexes (Scheme 1).
These ligands are suitable for the synthesis of heterobinuclear 3d-4f complexes [5] [6] [7] or 3d-3d' complexes [7] [8] [9] [10] . In the 3d-4f complexes, the 3d metal ion is located into the N 2 O 2 compartment, while the oxophilic lanthanide cation occupies the larger, open O 2 O' 2 compartment. In the binuclear complexes, the phenoxo oxygen atoms act as bridges between the two metal ions. In mononuclear complexes with the metal ion hosted into the N 2 O 2 compartment, the larger vacant O 2 O' 2 compartment can act as a receptor not only toward other metal ions, but also toward hydrogen bond donors (e.g. the aqua ligand arising from another complex, identical [11] or different [12] , amino groups [13] [14] , ammonium cation [15] ).
In zinc-lanthanide complexes, this type of ligands can act as sensitizers for excitation of lanthanide ions (antenna effect), overcoming the disadvantage presented by the very small molar absorption coefficient of f-f transitions [16] . In mononuclear zinc complexes, the metal ion (hosted into the N 2 O 2 compartment) plays basically a structural role rigidifying the organic fragment, which can present photoluminescent properties [17] .
Scheme 1
In this paper, we report synthesis, structure and luminescent properties of a mononuclear complex of Zn(II) with the Schiff base ligand derived from o-vanillin and 2,2-dimethyl-1,3-diaminopropane. The luminescent properties of the complex were investigated both in solid state and solution. In solution, we were particularly interested by the solvent influence on the photoluminescent properties.
RESULTS AND DISCUSSION
Reaction of o-vanillin with 2,2-dimethyl-1,3-propylenediamine and Zn(II) nitrate in the presence of triethylamine affords yellow crystals, which were structurally characterized by X-ray diffraction on single crystal. The crystals contain mononuclear Zn(II) complexes, [Zn(valdmpn)(H 2 O)], and crystallization water molecules. The general formula of the compound is [Zn(valdmpn)(H 2 O)]·H 2 O. In the mononuclear complex, the zinc ion is pentacoordinated with a square-pyramidal geometry (Figure 1 ). The basal plane is formed by the two imino nitrogen atoms and the two phenoxo oxygen atoms of the Schiff base ligand. In the apical position is coordinated the oxygen atom of the water molecule. The basal bond lengths are Zn1-N1 = 2.119 (5), Zn1-N2 = 2.109 (5), Zn1-O2 = 2.017 (5) , and Zn1-O3 = 2.032(5) Å, longer than the apical one, Zn1-O5 = 1.980(6) Å. The organic ligand has a 'butterfly' shape with the dihedral angle between the mean planes of the two aromatic fragments (including the imino and phenoxo groups) of 118.2º. The coordinated water molecules are involved in hydrogen bonding with crystallization water molecules generating supramolecular double chains ( Figure 2 ). Coordinated water molecules act only as hydrogen bond donors towards crystallization water molecules: O5-H1O···O6 = 1.82 Å, O5-H2O···O6' = 1.94 Å, < O5-H1O···O6 = 167.8º and < O5-H2O···O6' = 146.9º (symmetry code: ' = -0.5+x, 1.5-y, -z). The crystallization water molecules are hosted in the outer compartment of the organic ligand making donating bifurcated hydrogen interactions with the phenoxo and methoxy oxygen atoms. An interesting feature of the packing is that the supramolecular double chains are oriented with 2,2-dimethyl-1,3-propylene fragments in the same direction and are running parallel along the crystallographic a axis (Figures 2 and 3 ). This type of packing explains the crystallization in a chiral space group, orthorhombic P212121. The influence of the solvent on the absorption properties (solvatochromism) was already studied for similar compounds [17] . We investigated the effect of the solvent on the emissive properties of the compound [Zn(valdmpn)(H 2 O)]. All solutions were prepared using 2.3 mg of compound and 4 mL of solvent (1.22 mM) and were ultrasonicated for 2 minutes for a proper solubilization. The solvents used were: dimethylsulfoxide (DMSO), tetrahydrofuran (THF), N,N-dimethylformamide (DMF), acetonitrile (ACN), chloroforme (CHCl 3 ), methanol (MeOH), ethanol (EtOH), 2-propanol (iPrOH), ethyl acetate (EtAc) and 2-methoxy ethanol (MeOEtOH).
The emission spectra were recorded using λ ex = 350 nm, and the respective pure solvents as references. The solvents used were of different polarities, protic (MeOH, EtOH, iPrOH and MeOEtOH) or aprotic (DMSO, THF, DMF, ACN, CHCl 3 and EtAc). The highest intensity of the emission was observed in the case of THF solution (more than double comparing with the next ones, DMF and EtAc - Figure 5 ). Using the less polar aprotic solvents, THF and EtAc, is also observed a blue shift of the emission with the maxima at 465 nm and 457 nm, respectively. The emission maxima for the other solutions range between 471 and 479 nm. For the ACN solution a quenching phenomenon is observed. In this context, no correlation can be done with the protic or aprotic nature of the solvent, since the highest and lowest intensities of the emission were observed for aprotic solvents (THF and ACN, respectively) . 
CONCLUSIONS
The mononuclear complex of Zn(II) with the bicompartmental Schiff base ligand derived from o-vanillin and 2,2-dimethyl-1,3-diaminopropane confirmed the ability of this type of complexes to act as receptor for hydrogen bond donors (a water molecule in this particular case). The hydrogen interactions between the water molecules coordinated to the Zn(II) ions and that ones hosted in the larger vacant O 2 O' 2 compartments of the complexes generate an oriented 1D supramolecular array. The photoluminescent properties of the complex are influenced by the solvent, but no clear correlations can be done with the polarity and protic or aprotic nature of the solvent. Physical measurements. The IR spectra (KBr pellets) were collected on a Bruker Tensor 37 spectrophotometer in the 4000-400 cm -1 range. The UV-Vis-NIR spectra (diffuse reflectance technique) were recorded on a JASCO V-670 spectrophotometer. The fluorescence spectra were collected on a JASCO FP-6500 spectrofluorometer.
EXPERIMENTAL SECTION

Synthesis
X-ray crystallography. Single crystal X-ray diffraction measurements were performed on a STOE IPDS II diffractometer operating with Mo-Kα (λ = 0.71073 Å) X-ray tube with graphite monochromator. The structure was solved by direct methods and refined by full-matrix least squares techniques based on F 2 . The non-H atoms were refined with anisotropic displacement parameters. Calculations were performed using SHELX-2014 crystallographic software package. A summary of the crystallographic data and the structure refinement is given in Table 1 . CCDC reference number: 1952966. (2) Wavelength (Å) 0.71073
Crystal system Orthorhombic
Space group P212121 a (Å) 6.7049 (4) b (Å) 15.9853 (11) c (Å) 20.2309 (14) α ( 
ACKNOWLEDGMENTS
Financial support from University of Bucharest (project 72/2013) is highly acknowledged.
